INTRODUCTION
There is a growing research interest in the relationship between dispositional optimism and pessimism, defined as a general tendency to exhibit positive and negative expectancies about future, and health outcomes.
Although findings from well-conducted prospective 1 -3 studies suggest an association between optimism and pessimism as separate constructs and the risk of incident coronary heart disease (CHD) and cardiovascular (CVD) mortality, , , no evidence to date is available of an association with the incidence of stroke. We 1 4 5 used prospective data from a large sample of the Finnish population to examine the association between dispositional pessimism and the incidence of stroke.
METHODS Population
The Health and Social Support (HeSSup) study is a prospective cohort study on a population sample representative of the Finnish population of the following four age groups: 20 24, 30 34, 40 44, and 50 54 years at baseline in 1998, a total of 10,628 men and 15,267
women. The Turku University Central Hospital Ethics Committee approved the study.
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was assessed using the revised Life Orientation Test (LOT-R) , (Cronbach s 0.74). The measure Dispositional pessimism 6 7
' α = includes six statements, of which three are worded positively for optimism, and three are worded negatively to indicate pessimism. We categorized pessimism mean scores into 4 groups based on the nearest approximate of the quartiles as in previous studies. The highest 4 quartile (high pessimism) was the reference category in the analysis.
Follow-up of stroke events
Linkage to the National Hospital Discharge Register and the Statistics Finland Mortality Register provided a virtually complete follow-up for hospitalizations and death for all participants who were treated in a hospital or died between January 1, 1999 and December 31, 2005. Stroke was determined by the International Classification of Disease (ICD)-10 codes I60 (subarachnoid haemorrhage), I61
(intracerebral haemorrhage) and I63 (cerebral infarction) as the main diagnosis of hospitalisation or death.
Cardiovascular risk factors
History of hypertension, CHD and diabetes mellitus at the time of questionnaire in 1998 (i.e. the survey year) were ascertained based on strict criteria . We excluded all participants hospitalized for CHD or cerebrovascular disease and those with medication for CHD 8 during or before 1998. Incident CHD events (ICD-10 codes I20 I25) that occurred during the follow up were used as a covariate in the -analysis. Behaviour-related risk factors include current smoking status, alcohol consumption, physical activity and obesity. Depressive symptoms were assessed using the Beck Depression Inventory (BDI score <10 vs 10 ). The general feeling of stressfulness in daily life + was measured using the Reeder Stress Inventory . 9
Statistical Analysis
We examined the relationship between pessimism and subsequent stroke events using seven serially adjusted Cox regression models.
We combined men and women in the analyses (p >0.05 for interaction with sex) and verified that the assumption of proportional hazards held (all p>0.05).
RESULTS
Data linkage to national health registers, on the basis of a written consent, was successful for 24 128 (93 ) participants. A total of 23 % 216 participants had complete data on the pessimism scale and all covariates. Of them, 105 incident stroke events (fatal and non-fatal 25 subarachnoid haemorrhages, 23 intracerebral haemorrhages, and 57 cerebral infarctions) were documented during a mean follow-up of 7.0 (range, 0.02 7.01) years.
presents the association of pessimism levels with incident stroke events. Compared with participants with a high level of Table 2 pessimism (the highest quartile), those reporting a low level of pessimism (the lowest quartile) were at lower risk of stroke (HR 0.44, 95 = CI 0.25 0.77). After serial adjustments the fully adjusted hazard for stroke was 0.52 (95 CI, 0.29 0.93) among those with low
The survival curve for stroke among participants with the lowest quartile of pessimism differed significantly (log-rank test, <0.05) p from those in the other quartiles and the difference between the groups grew as a function of time ( ). Figure 1 Further analyses were run examining the role of optimism (in quartiles) in the risk of stroke. We found no evidence to suggest an association between optimism and incidence of stroke (p 0.53), lending support to the idea that pessimism and optimism are separate = constructs. We also examined the association between pessimism and stroke incidence in analysis adjusted for optimism in addition to age, sex, education and marital status. The adjustment did not alter the reduced incidence of stroke associated with low pessimism (HR 0.49, = 95 CI 0.26 0.90).
% -

DISCUSSION
We examined the prospective association between dispositional pessimism and subsequent stroke events in a large population of men and women with no history of ischemic heart disease or cerebrovascular disease. We found that participants with a low pessimism level had a 48 lower risk for incident stroke over the 7 years of follow-up, after controlling for many potential confounders. We found no % evidence to suggest that the association was attributable to depressive symptoms, a correlate of both pessimism and the risk of stroke, , 10 It must be noted that we assessed depressive symptoms with the Beck Depression inventory, which is a validated survey instrument, but 11 not a diagnostic tool for clinical depression The present study was based on a representative sample of the Finnish population in four age groups, but did not include elderly participants which may limit the generalizability of our findings. Our findings are broadly consistent with previous studies on the associations between pessimism and optimism and the risk of CHD or death, , , Our results highlight the importance of pessimism inshowed a lower survival rate for pessimistic cancer patients than their less pessimistic counterparts, but no difference between individuals with high levels of optimism and those with low levels of optimism. The precise mechanisms underlying the link between pessimism 13 and stroke remain unclear. Both behavioural (lifestyle behaviors) and biological (autonomic nervous system activity) mechanisms are plausible. , , , Low pessimism may also be related to favorable trajectories of stroke risk factors over time. Further longitudinal 10 11 5 14 studies are needed to examine these mechanisms in detail and whether interventions designed to reduce pessimism would alter stroke risk.
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Figure 1
Cumulative incidence of stroke (fully adjusted ) by pessimism scores quartiles Task   Table 2 Hazard ratios (95 confidence intervals) for the association between quartiles of pessimism score and incident stroke events. 
